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Fire Attributes 



We have identified a list of characteristics which video images of fires possess. 
Together, these can be used to determine whether a fire is occumng inside the frame 
of interest. 

(1) Fires emit light in a welt-defined 'blackbody* distribution. 

(2) The shape of a fire changes as a function of time. 

(3) The shape of a fire has a complicated TractaT structure. 

(4) The individual tongues of flame propagate with a high . velocity. 

(5) Convection of heat flow causes fires to move in a general upwardly direction. 

(6) Smoke is generated by fire. 

Searching for these properties together it is possible to create a filter which excludes 
events which are not fire based. For example, a sodium street light has similar 
spectral characteristics to that of a petrochemical flame, but it does not change shape 
as a function of time or have a complex structure. 

In practice, we analyze only moving components in . our images by examining the 
difference between subsequent frames. The total perimeter, area, position and 
density of the resulting patterns can then be combined with one another to generate 
quantitative estimates of the attributes listed above. To first order it is possible to 
obtain an approximate estimate of the probability of a fire occurring by adding these 
parameters together for each difference frame. 

More precise functions can be developed, but in order to achieve this most efficiently 
we need to tailor our detection system to petrochemical fire footage. 
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Examples 




Image of moving car (upper) and analyzed image (lower). 

Particles are densely situated relative to their area, and only a small number are 
visible. 

No fire threat indicated. 
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Image of person walking past camera. 

Only one particle with low perimeter/area ratio. 

No fire threat indicated. 
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Examples 




Image of an in-houae fire. 

Many particles = 25, large perimeter area ratio allows easy detection. 
Fire threat. 
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